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irtHtf* 09 H» ZQQ§ 
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[0001] #38Wtt,*Hffc:M-f5 0 

[0003] ^(Dy^y-^m^^tcm^mtvx, m^k(o^-m^<Dmmz.m-fhfvk.-7^~- 

tf, 4#FP^:mi#BS)o 

[0004] — #¥*#*^&JBV\fc*-?-tf2:L-C\ l^fO^tPicS^ilMW-K 
[0005] ^i^^itT7/<7>'^x7^hW- K(WT, APDtV^^fflV^m^-W 

m^Hkl : #P^¥02-288145^# (H3-4K) 



WO 2005/027179 2 PCT/JP2004/013131 

«FfF5:»t2:#5B 3 PO6-318447^«(05-8K. 
ftftXff® : #§8^09-297055^^ (&4-9 fg4 0) 

[0006] ^{±5§Pi:bT^^^^^V/- KSM-Jfc-^ fS«=3S*s y-^««E. 

[0007] «§Wte. mW^&^^^fr^SMi^ 0*b<*v>#3f^o^ 

[0008] ±IB g fcU «\ rtM<©ff^^^^^3fe«B^^$tvfc 

[0009] C(OJ;5*«^^^^^ffl^rt^^^^^^ s ® dS ^ $ ^ Tv ^ 0 
[0010] fc±*ttf, i^Mte, @^tR«tt)3te«®iW^*3»t5mi«>fl5^ 
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[0011] HuSESS^^HtilES^tfi, -^tm^fc^bSfrisms^Sifia^ffl^ 
[0012] ^©W^iawi HJfeKtt, *6&teoHi<D— jg^tt^TV^So l&Rte 

[0013] d^5*J&^m^Wl-<£*U^ ¥##*^tt^«»©rttt«fc&fflbTV^ 0 ^ 

[0014] ^tc, itjiE^H^«, mmmzm&istcmi^fonmi&mmz 

[0015] z.<D&tM&K£ti\*. ^fflUtt, a&Pfcfcfci&^rf-So SfflHiffiJR-C&tK * 

[0016] d^^fllfifcom^W^iti/Jf, lft«^»!:»ftUfcia®Sr^ri-«*fr<Z)9f3e«>*R5> , 
^3fem®^7T^^ ^fr^ J f-^sfprt ( D^2^:MO'fSi©MSft®^M» 
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[0018] roJSfcfcJfc^*^ lft«4©«©-*r±, ^©*frrt(^ffltTv^o 

[0019] a^wj*©*^* fc«m«c^ ¥m&m*\&ftffi&<nftwwz&mLra,^o & 
[0022] frttmtft&m^fcxM, mm&mttzzv. mu^m^-^m^n^ 

[0023] tat, ffjfe^ia^te, ttriB«©^^g^n^*<fct>StrK1«©^fcS^i'* 
[0024] z.<D&ttmmz£fi&> ^HStt^Mw^^sr^rurv ^ 0 *hm;w^ raom 
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[0025] frttm&on+'&fcxti}*; mm^w^, ^m^n^mmm^m^- 

[oo26] m<Dm&fabirin\*, *&mtt. ftm<Dffife<DU&\zftnmm&&tiit 

[0027] Z.(D£ttM&\Z.£tl& s ^m^<D ft&<Dmi£<Ola&\zytMm&l&fi&iriX\ ^ G 

[0028] d»2&^«jft&«^1f K,fch^ lfH^^2©ft^l(iBmTV ^ 0 iot, 

[0029] £fc, fuiE^ffciJf-?-, ttrfa^iofS^S, MmMMM&£.XFmmm2<DMW: 

[0030] ^©J;5*#fifcfcj:*b«r, m^ffitt^gfcffi^fc^ttafrjK 312©^ 

[0031] frfrzm&nn+'gfcxfr}^ ¥mftm*teft-mm<Dftnm\zmmvx^z> 0 m 
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[oo32] *7c, mm^-mm-i, m^m^t, ^mm^m^t^i^^mmmm^ 

[0033] z<D£ttm&.K.£*i&. n-m&ft. m^b^fctzm-fZo £Mtffi#K*>*>. * 
mt^nh^w.mm^m^vtcmi^ubm2^nb^h^ 0 zszfcw&i* 

[0034] ^^m^m^-m^xfv^ mm£tem&ut&mtt+ttft<omfe<nf&& 
*mfcmtti&j&ttz>^kft*smbtez> 0 ^vtzm^^i^m^±\m^ 

<&%iLXAM1rZ>(DX^ m z F<z>&i&^&t*M#>Z>zb&X%Z>o £<b^ ^NM**? 
g{fc55/h£vvz>T?. i*G3£j£8H4»i:fc*u y-*«Sfe#/Js*<fc9x »3ifc3Fafcfc5. 

[0035] £fc, IWBia©t(rE^rillr«^ffl*lJ:SN*$H, itUIBif OftrfB— S&tttffiBfl- 

[0036] z<D£*>%Mf&\z£tift. mm^(oW\(D-m^ ^BB«©*fr ft t-^murv ^ c 

[0037] j&^WjfcW^lf fc«fc*U*, ^#:^-7-«^jl^^P fc 3WJ^^mUTV^ 0 t£ 



WO 2005/027179 7 PCT/JP2004/013131 

[oo38] ^iswrau mtm^-m^mm^u^^xmm^thtc^m^^^. 

[0039] 

[0040] d^^M^t^ftatiif, mm^m^, mmm^m^-^m^m^- 
[0041] -ztz. mmw-mmz, mmm^mmzmm^tvpf^t^mmn^m^mm-r^ 

[oo42]- ^(D x^mm^^-t, nmmt^-m^^mvx^ ^mw^-m*, n^m 
mzmwcisti, ^<thm<Dm^tmmi-^n^mm^^vx\^ 0 mk&<o 
m<Dmm-mm^m^itiL'Xm-tbthx\s^ 0 mmmmn. m^m^m 

[0043] frfrz>nm.<Dn*mz.£]n}^ mmmm^'o, iitt©i©iMi©t# 

Tk<Dmzx$f£m&m% j s-x-x^ ^^m^^n^t^mt^ 0 
[0044] mm^mmtmmmiiL^mn^ mm^mi^m^yy^m^m^ 

[0045] ^.(Dx^mm^xrui, w-mmzmmmfc, ^mwm^-^^^m^m^ 
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[0046] ^^m^m^m^n^nm^^mm^m^x^^^mi^m^a^ 
^m^t^mmt<Dm<Dnntm±x^ 0 ^^^ymm^\ 

[0047] m i]*^ 93 <DMM<Dnm xzm^w&^irim&m m m 0 

m^mi^m^w^nnhnxh^m^i^^mwmmfm^mu^m^ 
tththx\^mn\B}& : &i$i®\z.mm-fz>mo 

[m8]T/v#y$§c£^i-nio (A){iT/^yM^E®ni, {B)\-rr^m,(omm^m 

Ho 

Clll9]mT-Wrt^o^«{iSE^J;t^«T-ofLJ^L^i-ttiBS^if®Blo 

tin io]it ts^i ^ sm^t ^^(D^mfME^it^m^-o^L^i-mi^if 

[|H12]^mtt^7^21 , 23^&l >^(D^ttM9_hT^#®O^S{iffiE^ 

[im3];tf7;^/K/;£#<Di«®;5^ 
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[0048] i m+w 

2 ^ffi3§ 

3 JSy^'Wzf 

4a _b«^*» 
4b TffiS^SP 

5 jjy^/Vzf^M 

6 W-m^TJ* 

9 BBM 

10 m^msp 

15 APD 

21,23 afm^77>^ 

27 r/K&yas 

60 ^X-^JS® 

61 ^rArtflli 

62 ^A^ftlJ^ 
70 

71 

72 f*3flflM«B 

73 *^yzf 

74 *MWMS 
80 l*tffll^A 
87 i$M 

89 
90 
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s mm& 
z m 

[0049] ^mm^n-mmm^x^m^w^^^x, minimi 7 Km^nw-tZo 

[oo5o] mtt. *mMmm^fcfr%m+wi<DW&Mmmmx»h% 0 

[0051] miK^-rx^ m^wiK. ^mmtm.^Himot%:mx.x^^ 0 ^-mm 

[0052] ftffl*2W\ #7^VK/3fc^J*^6£&fi&xi'rv ^„ ^f7^^/^3tt, 
[0053] ^^/l^tt, ^^/^7^ft:4i:Rl^^<D^^^/^S^5t?:#X.TV n 
,K/;£ft:4te % mz^^mtVtcm^(Dnm^^X\^o 1S=7^W^if.^A(D 

[0054] ^V^'Wli, _hi|iJ^^§|S4a^T^¥^4bi^— ^^^#X.-CV^5 0 

339, ^7^V^*#:4(D|l|^lt§T<IJ¥^#^b-CV^ 0 ^T-C«, Hill- 

¥3fcf»4bS:T«fcfcJ£-*-5. ±«^SJ^a©T«ttT«^3^mb©JJBi:SSI*§ 
^ Tffl!l^gl54bOT^^^9^^/^S§P50±*^^$ttTV^?) 0 ^<7><£5^ 
Lt, #7^/l^3te, — #lftK*J&£;h/rv^ 0 Tffi!l¥^4bO^K?®M**®I 
ft, ^f7^/W^S§R5rtOS2p^ST*$ftZi:^MUTV ^ 0 
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[0055] ±w¥&W4a<DftmttftnMii&&j&$ftx^z>o ytmmim, x^^e-x 

Sb) , -ry^fy(Mn) , W)VJ± (K) „ i?>">A (Cs) a^if £;ft^^£97T2/&$;ftfc 
[0056] Tftl^mb^rt^lcttaim^iRia^^tbTVNSo 3MHftf*JBIi3©± 

[0057] ^J^A6«, ^ftttW^fcS^— /w^JR^jfcSavcv^. #48*7^6 

[0058] n«tt©^^v^^5fci«nia^©*^tfewajio^M^tt, 

ett^^^x^w^^— ^®*«i4W^d^5o PiM26CQT^^^Ajg 

®60^ll£*V-CV^ o PM26<&JJB«B©{fc1tW:, #Z^^ff^|Pl^*3V^. £ 

^ TffiiJ^^4bO{S^ftft®l«3:9tj^7^V^S§P5#J(-r^^*>, T48)fc 

[0059] Pgg26<D04fl®* i-3fct>*>. ^7^W^S$p5(CffibfdliJ^^, 20©T;^y 
M27, 27^Jtbtb"CV^ 0 20(DT/^yM27, 27te, #Zfc#UT#ffrfe&gfc 
BEg&tl/CV^o #T/^yM27tt, 3ti$lf&27a. ^tR27b, &#£P27c, 6 
fa<Z>*$27d&fll*.-CV5, **5, Bltett* 2^O^27d<D^#^£*VCV^ 0 
^27dfcU ttZfcSJZfi^ftfc^T. M26(D±^J; ! 9^{l'J*^6{|iJ(-r^ 
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[0060] XTj*&m6onz&i?%n+&mMiokmm26k(DMia-i, m a 60atm&£ 

[0061] ^^W7^«^^W63^^$t^TV^S 0 ^^W63}«^^^^^<-/^^-e 
fc3 0 ^f7^63ttiSSlS65-e*t-lh$tbTV^o 

[0062] s^&amiora:, mm&ffi9%mx.x\, ^ 0 i6SH4«i9r4s m^t^^x^ 

[0063] mm&M 9<DTm*. ^^mmi(o±.m^.%mz.mm^nx^ 0 m&gm 
9(Drma-xmn^y^23^mnrh^xv^ 0 ^i4^9<D±«^«m^m 
$pm^8^ias$tvTVN^ 0 miasmas mfcm®ii raft ltv^ 0 m 
m^n9<D±ma-imn^z79^2i^mnhtix^ 0 mn&7?>i?2u 23ta 

[0064] «^mSPa«P8W:#mi4S:«f«89S:fll^TV^o #mi43tJ#*P89r±«lZSr(f 

[0065] m^ffi^§B8^$e>^rt»^80S:#^TV^ o rtflfl;*xA80te, #Z&4> 

»KEl!:fiH**tb"CV^. ftlRlj;*xA80±l;if3\ APD (Avalanche Photo Diode ( 
7^7^x7i-Wt- K))15i\ 2»-^#Vlf-K17^ 2i©7yf^^ 
— Kl9&6SE1t&iVtVv5 0 ^(D£?K, f*jffi)J^rA80te, APD15^ T^Vt-K 

i7t. T>^^-vi7t*mfe-rz>mfemtL,xmmirz> 0 *fc, f^a^aso 

Ji^« s APD15£-^/#Vfc:*— Kl7^T^^^tf— Kl9£&MH~5fc£><£>iijS£ 
[0066] APD15te, iZiCtlU 2>>o. IJp^SJ;%±flIf«|J4a{ll(t^*>, -t 
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[0067] ii&igH«9^rt#J^f3\ m^^t±i§15m§P8^^^tt7cfl:MlH]S^90^ 5 fE±^94 

S&90teU tti^T-Nl, N2iA^^N3, N4££li;t-CV^ 0 (JB^i^T-Nl, N2, 
A^^T-N3, N4^, ^-?^±^94(D^IiJ^mmbTV^ 0 fcti^CT-Nl, N2 

[0068] HI2^, |HlOII-II^«®g|-e^o mw1-*U^.[22te, Hl^*6Zjl«9^^VN 
T^^90°TbUfc^l^^jo^^mT--Wl^WrD5 : Sr^UTVN5o H2-t:ii, 

[0069] |H20^;^JL&^ #mtt3»IKl3<7>— SPdS^f7^</^*^*^^7^^ 

9„ ^AjS®60^^^^ffl*Hl2^U ? , ^X^jS®60^fli®*$|513a^ 
^«Sbrv>5o Lfc^oT, ^mi4^13i!^IlJ^A6^«m^^J^iibTV>^ 

[0070] Ell T^IH 7^IW^^ m^as^ioo*^^ov^it9P^^0j 

[0071] g]3te, I^^Lfcm^ffimOOiWr®^ 

[0072] 03^1-^9^, mm^T^23}^ mu^.n9tmm^^-r^^^m 

[0073] mm^T^23n, mm^23 a t7T^*fc^23bkith±&V^23ctft1ffi 

%&m3dtzi§x-rv^ 0 mm^23a\mn yt&L-xm. Bm^^^mm 

Rgttg#c£LTV^o ±%±&W23cte79lsi?*fcU23b(Dfrm^frb^ZK 
W^±^•^^^t^7tRM^UTV^^ 0 3fe^^L^^23df±, 37:t>±^«9f(S23cO 
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[0074] mm^T^2i^mm^m9tmm^nm9t(Dmmmz.mirhtix^'o, 
[0075] mmnyy^2m, mm^iatvv^^w^ibt^^^^ict^mK. 

■ TV^o gg»*|S2lattn«^«:UT*5«J. R1Btt©^«tf^#*S89©*MWiBfc:H 

[0076] iftt^^89fi^i}i3^- /^JR^<Z>9f«ttttJPh*»b*So 

[0077] rtffifl^ASOtt, APDffl^A16fc-&M87W^S„ T^87^mttW*^b 

0 ^M87OT#J®^^Jl^«R^^^^*tt^^89(D±^lC®^fbTV^ 0 
^.087(D4'^^(«ilTL87a^^$tV-CV^ o JCii7L87attttZS:^^fc-t-S 
R^iu-CV^o ^m87^4«Z©Jall)«:R«^^!:iEtf5^1•«»87bS^^^U-CV^S. 
r^^ja^87b^rt{|ij^A80O^jl^^^UTV^ o BI3S.Tj?|E|6^i-J:5^ 
, ^JfiHft87b<7>-|RSflE*ft®M*S % ^087b^^$ftZ^B&¥tT^ia3^*5ft5± 

#falz:S£tm^5o bfc^o-C, ^ja*87b<0{R2ffl^ftl8lffiiMW\ 
,^ja^87b^^#Z^I§W^±miJ^^4a(3fe«®ll)^tR]^-oTMt^-CV^ 

o 

[0078] APDffl^X^16«, •^j^87<D!HlCjo^ ; 5TW^P:ift?L87a^^^SCJ:5^ 
3Ett£*U #Jffi87te#U@££ivrV^. APDffl^A16t>^^ § f*Z^-ife-r^ 

[0079] APD15te, APDffl^A160±»0»±©4fcilfc±« i l t *W4a(3fe*iail) 
t^^i-^^^iEg^tL-CV^o APD15«, fi<RlJ;^A80<DlB&*<Mfc 
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[0080] ^M87<D^il?L87a(Djlffl^« N 12^0m«83([ll6#M)^@ae$tb-tV^o 

[0081] 2o©^^lf— Kl7tt«lZt^bT*l^iie^Ee^tbTV^o 2o©/y 

&g^BEg£*vCV^ 0 -^^Vtf-Kl7*3i^T^^Vt-Kl9}i, -eti^etu. 
H^LftV^^rfc— *81(I24. 06#f£) «£^£*VCV^ 0 #I7^irt— ^8ir±. 

i2{i^m@83 (m60m) <D5%ttj&TZ2*<DnM83\zMffi&tix\/ ^ D 

[0082] 01, 03, 04, S.t>\ 06J;9^b;o^J:5^ -^v^if-Kl7*5J;tJ«TV^^ 
tf-Kl9te, ft4M*TJ*80UmLr<te. ^087) J:t9±{HT-fcoT, d^o N £M87 

[0083] «§B70te, rt'(IiJ^A80^«5/c^^'(ix.bttTV^ o 

[0084] El3^lll4^-t-J:5^, ttl$70te, *cWZ773bll'*— 71bfrtbti:Z>o 

-ffebfcRTT^^SrUTV^o ^5^73^ f*KliJit§l572. ^M«lf|S74> £.t* % 
|^{i^f|572^^iJM$P74i:^^i-S^#®76«:#^TV^ 0 ftftiJHlHS72^I] 
lt^74^^#Z^^^^ < h-r§^|^Rlf^fc»9, 111^1213^1- 
B§W^±{IiJ^®4a(3fett®ll)i-I^^^TMt>'tV^o ^ftJli^74^, 01, 
03^-rJ;9^ &m870ftmWi87b(DfcMm&&iWMlz.m£¥£<>Xi3&87fr 

hftMM 1 1 ^ft^oTMtrCV 760 f v»^^Ha : H J 73a^^^tb 
TV^ 0 Kii?L73a^, R^-e^^^^W^liZ^-i^LTV^ao ^#®760mii 
?L73a(7)^jIiJ^«2o(7)Kiia75^JfM$^TV^ 0 2o(DHM?L75«Rffm^ 

(D2o^Kil?L75(D5:^jIiJ^», 20(^Mii?L77^^$^TV^ 0 2oGDHji 
?L77tR^-?£>5 0 2^(DWm^77hnmil73 a ^M^MmMiLW:^m^tiX 
V^ D !7^t-^81^^tl,7b-^^>t 0 — Kl7^Kil?L75rtWiSbTV^5o 
y^l:-^81{C^$tLfcTV^^t^K19^Kffi^77rt(c:'^iSUTV^§ 0 
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[0085] 71 W\ ^f-¥^73(Dmil7L73aP fc 3^@am^-CV^o 71t± % 

#Z^-ifeU7bR^^-efc^„ 71J4, ^«^71a^#®71b^t*LT 

(1-*fc»*>, ^j»JM§|S71a)^=3r^7 0 73^rt{B!lM§i572^^$tvTV^ o #^—7 
K05c#®71b^«Kil?L79»^$tl.-CV^o HiI?L79W:, *'fr#ttZfc— 
feR^-CfcSo 71W\ APD15©±§P^fiU-CV^o 

[0086] 71fcrttt3SB72£tt, APD15^^Vtf-Kl7*5j;7J?T^^>'t^K 

19^ibPillttUTV^o ^ffiTO74Hc s ^^V^-Kl7*5j:7J?T^^>'tf-Kl9 

[0087] ^HJfeo^Hg-ett, -ev^vif-Ki7iTv^^-Ki9i«. 

87i«9±ffi!J¥W4a^lJ-efcoT\ ^j&870>^Jg»87bO4K&3^ftffiM&*7^— 
71©^HMffiffi71a^|ffl^Efll$n"rV^5. i-3&t>t, N ^VtfVtT— m^Tl^^ 
^fc*-Kl9£te, 71<Z>^MglH571a©0*ffiy (i"^fc>*>, *M«S*P71a £0ZM 

frb&gfrZ>W)X\ ^o, ^j&87<D^Jiig:87b©{K&S£:gft®MJ;0rtflfl('(RS® 
£lillffiMJ:0Z*lrt3&<5<jM) ^SEfi^XV^o Ufc^oT, ^ifci-S«t5l-. £08 
7fc^y:/73<D^#ffi76£^MP74fctt, ^Istf^MM&T^&M^tf 
^VK/a£&5^Tffi¥3**B4b, RU, jm*TJ*6<Diftmz.tf%t1rZ><D&&± 

^^^^3&SAPD15^#^ff-5©SrB&ihi-5ri:^-C#5o 
[0088] APDffl^A16<DT^iJ®(-^t: o V30^@^$tbTV^ o tf^30«APDffl^A 
16£«mift^iIUTV^ 0 t 0 V32^APDffl^A16^KiiU-CV^^ o fc°>-3 

[0089] m^[E]S&90ft. ayfVfCl, C2. TX/Al, ffl^WKPNl, N2. A^7«S^N3 
, N4£<f X.TV^ 0 t o >30t^^V^Cl<D-^^^T-^^A^^N3^^ 
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V^o ^HlJ^lOOfi, jgfctRSr^LTV^o fl-SBIU&ioofc^ UtfjifiKPNl 

[0090] IH5^#^b^^^APD15(D«^^oV^^^i-5o 
[0091] 05^i~J:5^. APD15te N APDffi^A16±^, 71 ©PI P &79KM 

[^LTSEe^tV-CV ^ 0 APD1 5«^mi4<7)^*^J49^UTAPDffl^7 i A16 K 

[0092] APD15te. |il&IE^Jf^^©nMO^^^^y^VSm41i:, ]SS«^y=»^^R4 
^yrffifi|9Ji42©^JBIU:H: % ^r-ryTii{t®42^|^Cff$T?i*^nMa ( J: , 9^5^ t 

-Ky>-^S43*s^$nTv>s„ =3HryriiJffiF«42o*ffifcra:, fl&afcgp§ui«fc?> 

[0093] |^mEE««J144^Ty-K«(£S^err5^«)t-, APD15©*0-®H:W:R« 
^^T/^^*LT^^tbfcAlt®m^47^it^tbrv^o APD150S^ 

[0094] Mmmnm^v^>mm4m,mm^mmM49^i,xAPDm^T^i6tm%m 

[0095] ia6ft, m^mnmm^hmmmo^m^u %m&ffi9tmn,&%. 
&m9frbmm&77^2i*m^tcytm%^vx^z>o mm&M9(D±mz 

«£;ft/CV^ 0 rt«^A80tt, £M87&^U ^(DKM : a87a^APDffl^A16 
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[0096] APDffl^A16±^«^ APD15^gEfi£:ft-0^„ APD15fi*^AW®44a 
^UT*^ m^A#t®44ate_L2f£l^-tV^o APDffl^A16^^»*t^" 
31-e^$tvfct°V32^@^$nTV^o APD15JL r7-r-¥33^J: , 9t: 0 V32i:^ 

[0097] ^m87^^mM^85«^9^$tL7tl2^li(Dm«3^|l^$tU-CV^^ 0 12l@ 

o«@83«, jra?L87a©ja?)S:«i9BBtpJ:5»!:RJfi|3K^lfeA/-ev^o I2j@tf>m^ 

[0098] m7\^m6^mvxmmv±m^^nmm^mm^^^2i^xfmm 

[0099] mM&70(D*^yZf73teiSm87&±jjfrbU^X\<^ o * J rv7 > 73fe, WT&Wfc 
X\ l*HliJM§B72, *MMMS74, RXf, 5c#ffi76^UtV>5o 5>t#®76^te, R 
?fmM?L73ai:2oOKii?L75i!2o^ma : fL77^7^^tbTVN6 0 !Wfc~* 
81^#$tLfc^^V^-Kl7^^i-^K®?L75^J;«9®tHU !7^rfc-*8 
l^^#$ttfcTV^^^-Kl9^^t-^mM7L77^J;«90tHU-rv^ o APDl 
5(Dm z f-AM^44 a ^y<—71(DWmil79KXmtii^X\^ 0 Z>s<-71b\HiMm 
g&72te, -e^^fVtr— Kl7*5j:TJ«T>^ i E->^— Kl9^bAPD15£MtU-CV^ 0 
*HWM574E\ -w^Vtf— Kl7^3J;t/T^^tf-Kl9^ t 9ISA/T?v^ 0 

[0100] JfcfcL, [m£E8<©(A)HB)££#mU£^<b, T/^yM27(D«^^oVNTmi 3 J 
1~5o H8(£>(A)te. PSM26(7)^i|{^^fetb7tT/^ i ;^27^7^VV^S^5 

[0101] ^|fP27aK,ttZ^W^[^^®tJ 5 5^tttZ*^¥^^[^^^ i 5*^ 

\zmxfznftt%^ir%^j&<DKm%:L'X\,^ 0 ^mm7^mx.\t^^^m 

y^v (susy^V) -e$>5„ ^mB27a<^5^ttz£ fa teJEtfsas^HBfi! 
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[0102] fiM*R27bH:, ^m^27a(D?hmZfrb&gfattfafcmTfZWA<D9cmmfe 

[0103] fiy*^R27b^!lH:6*©S^#SP27b^a^^^"CV^5. #5i#lBJ27b<z>3te*S8«R»aS 
»27d#B£;yvCV^, «S&27dtt, ^:©iStlP?:ft^m 6<@<z> 
^ 2 7d(D5^5{@(D^27d(Drtgi5^». H^l^T/l'J&W^WhtfJRttS 

[0104] 0ifc3*1-J:5fc:, l^fll^s 2fa<0T/v#yflS27#ett&tvrv<*3„ -*®7 

/^!;ai27^tt^/c5^0^27d^^, TJWM^yhkLrXWVMK) 
(D^Uyh&UtiiZtlX* ^©T/^yaS27^lt btV7^5^B©^«27dlJ:tt 

[0105] ^^±E«^^5«^i©5KS*fe^"^>v^W-r5o 

[0106] £T , mM&&&13&TW¥&W4b<DftmzM%t£tl* XTJ*ft&62tff5&lZ. 

[0107] £7C. ^M26^^fflm@12^^@^tlJ^W7^^tL7^7 i Al£®60^ 
ffllci-So Wfi26H:r42o(or/v*yaR27, 27asHJ£&h/TV^ 0 #MW7te: 

[oio8] £fc, «^m»^8©*m^^aJ89tjiefi^9fcSr^^safcu 

Artg61fc«*&»fc:g8WU #m^7^23^r^tt^j9^^rtM61^^^ 

[0109] xTJ*ftm6it^j*&mok%\'—^mmzT%mzmffi.-tz> 0 *xa^»2 
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[0110] fcfc. ttT©*«fe«0, 3te«ffili*^^^3©T« 2 l & «ffi4a©rt«K:^ 

[0111] £-f\ ^H*®«^«^^*63lI^a»U ^f^*63*5J:tm««7fcfrU 
[0112] gEWC. m@83^bT^^-Vt-^81^M*i-^i^J:«9^V^lf-Kl7, T 
0 — K17, rvf^Vtf- K19f^D^$^T^M^^^^'t" ; So 38£U 

[0113] r©fc#*^-71, l*H«SB72, ^Mf8S«P74tt, APD15-^\ 0*H*2rtffi©* 
BUfcVMfeffl (*#tticr*, T<RI¥^4b^^^/W^S§P5^{B!l^A6^ 
fttt) Kl«l3flq||*f 5©ftB&Jh-*-5. i-*k>t>s #'<-71*rt«*»72tf * AP 
D15Oi£#^APD15^0IStP^t-SEg^^-CV^5 o ^Ofcfc, 71-^rtffifl 

^J;tKrv^^Vt*-Kl9d^APD15^^:K)l-PS^Ii-^i:^-e#5„ ^oT, 

[0114] *MJHS*P74Wu ^^Vt^Kl7*5it5T>^^-Kl9^t)fflA,-e 

[0115] ^V^V^-Kl7^^TV^^>'lf-Kl9«, rt»xA80JKDPl§>t'^>^ 

ftftUTV^APD15«>«BaJ!lAPD15K:TOU-CE«$tt-CV^ _hffi!l 

[0116] ^ffl^2^i^m^«^ i 9T/^yM27. 27fc«N»Dlft'f 6. 

££-fr5o ^y^A^it^-fe^^A{i±ffl!l^^4a(Drt^(C^i-So -b 
«3|£3*aS4a<DrtS_hT?, ^7^7^ -fe^A, *3«fctfs T^f^S^ 
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[0117] r^-C\ PiM26{iT/^UM27 N 27^«^ffilFP10i:^PgTXV^ o U^oT. 

[0118] ^5UC. ±iRiJ^$154a(DrtM^ft:^3femBll^7TM^tt^o 

[0119] ^f^WeS^ria^U^V^^gA^^D^-U ^<^2B65£3S^^ 

[0120] j^jKDxa^i^, m^wi^M^n^o 

[0121] n^mKomm^^xmrnir^o 

[0122] ^iij^A6f«j*$^ 0 ^©a&m, mmmnmi2 s mm±mmi3^^r^ 

[0123] m^\B}&90<DAJ3nt^N4\a^ m^OKVCDmffi/W^t^o CLO*^ t° 
^32£r^LT, APD15<D^mffi$IJ#S44, ^ft;b£>APD15<DmT-A*r®44a 

(C20KVcDttl±^Pn*P$tL5o 
[0124] m%®&90<DWlCOX£)%f6^~N3\a-Z, #iJxJi20. 3KVO®J£^M£ft;5o 

fefc, t o ^30£^UT, APDffl^A16. ^M87, 3f«tt^«P89^, 20. 

[0125] *&Rtt1W9W\ IE(D^mJ±^W^^TV^?>^m'l45:^89i:. gM&SJvCV^ 

M%\^^6t%n%mz.mm-tz> 0 u/c^o-c, ^ig^2£APDi5£te*&it£tu 

[0126] ^fc.APD15tt^H^2rtfP^^bf c ^^9^5fe»rt^xA80±^ 
KttWvCl^o APD15J3. ^H^2^£g«l^^il^fc:^LeT\ ^ffl322 
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[0127] **u mmffl%9&ftmmftmz&mi,x\^^m&i^ ^mm^hmu-r 

[0128] «^Wl^^m®ll^^^AM«t.3fe«®ll^A^b^^CTm^^ 

[0129] 09fc^i-£5fcU APD15f«^Si«9W^/^^^4jliJ(i-^^. 0^ 
[0130] ;l<75*S\ ^H^2iAPDl5^S^-AMB44ai:OF^o*^^<J: , 9. BSP^ 

[0131] z<d£$\z s Apm5^mmMsxv)h^9^<^zf^mm. zmmKK. *w 

$tb-cv^^%^o ^H«2fcAPDi5i:©[BJ©*(fc^K:J:*), 
o-tAfcW$*t5 0 r<0*S*, m^tt/SiP2T*JDUCi-5ifclcft6. APD15CD 

«<APD15^Atti- ; 5-^^^^Vo 
[0133] *|Hfi«0^1fi-er3:, APD15tt^^<-71T?«fc>tbTV^50-C. m^-oAtt^iW 
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[0134] m6<D±mzi%.MMM&m£>9hTm^hz>tc#>, tfjxswzrm&mte 

[0135] LA*. APDlSte, WaW?»ttK:«U y-^t»#/h*C «3t».&a^fcV^ 

[0136] mz, mii^rnvm^h, mn&r^szu 2Z(owm\^^x^m-r^ 0 
[0137] mm^m(D±iQm^iE(DMm&^m^iri±mmi&^m9mm^tix^ 
z> 0 -jr. mm^9(Dr^m-i. mm^ritz^T^mmeimm^nx^^ * 

[0138] U>^>, af«tt77>^21, 230«i§l$21c. 23dtt, flfcoaJ^tCtti^TWfffi^iS 

[0139] #m^7^2b 23fcJ:oTiie»t£1ft9©±T«»aJ^33»t««(ft4g 

, fci:^3t«®ll^^W^tvfcm^^ A PDl5-trSltb-Ct, ^©f^lrS^AP 
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Att^ a««j^, *r©A**«Bf icd^^fe-r ^tew-as-rs^a*-^*. 

[0140] ft*3, #mtt77^21. 23$rfgit^V^#^^», 012fc^i-.J:5fc, *&mt£fK9 

[0141] KnmilttW^MtMfrK. APD15J!lAl*i-5t. APD15rt-e^/V^- 

[0142] «ffif$*V3tm-^ttx tV32«^UrtfeWfS#fcUTW**ixSo = v 

x^C2K£9i£J3&&#£l&*£^ AMI^ia^^^ff^^^T^A 

[0143] ^^V^Cl, C2{i|fem't4M9F fc 3^»APD15(Di£<^fifiU-CV^ 0 Lfc^oT 
[0144] #-b«WbfcJ:$l!:, *»^ll^^t^f ltatvfl *BB«2ft**!!tt 

o 

[0145] Sfc v B&^®^^^*^A®^^«^7^V^*#:40^^iaJ^^^m 
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mimm£frx^z><Dx\ ytnmu$:fc<&f&irz>zk&-v%z>o apdis 

^^j&jtL-cAtJ-rs^. m^(D^mm^m^>^t^-x:^o ap 
Dl5f^^-^yT^/J^$v^(7)-e N ■^^3Sj^^^^'t4«^^, y— ?mm*'\^<. m 

[0146] £fc, T/^yai27i:|femtt1®9i:«PSii26^J:i9PSTfe^TVN5o T/K#y 
fSj9^T/v#y^M£WfUft^^^^ 

[0147] ^fefc^^^f— K17, T^^t^Kl9^1f^O^I!lMlfP74^ffl^TV> 

TB&Jh-J-SCiias-Ctra. 3te«®llSr^55*^J^o±fll¥#*flJ4al!:©JIRi-5r« 

[0148] £fc.APDl5te#/<— 71*5J:t5fai2R<Ortftlfiffi72lcBa*iT,TV^©t?. rt« 
^72^,APD15^^^T^^V^JR^^#^U^^^b-r§^% 

[0149] APD15<Z>*MI!IjE# t^>-^tr— K17, T^^M^-K19&@EgUt^ 

[0150] APD15d^<Dif #S^fetH-t-5REfcr±, if&»ttfS9rtlfB©APD150j£<^gBe$ 
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[0151] E113t^^:-f~J:5^. ^^vv^^:^^4C)fAZ^tP®^-^^t ; 5^iT®{t^ 

[0152] CtfJ^-Cfcx APD15£. ^^V^*^«Z>Tflfl^^SP4b<7><K^5£Sft®I 
dS^7^/^/^^5rt^ttZ.^^i-5^^S^9t»^7^V^^4^(ig^ 

^° 

j£^<E>^P3-CHXj|rf-5o 
[0154] r<D£5^ S2P^SJ;t)^^^V^^4aj^APD15^#^^^-T?, 

[0155] ltf£«bTl3l4^ APD15S:SSP^SJ;9t>T*©^9^^^3£»5rtl!:E 

, <OW#Ltm<D£5lttQ. j&4X&M*Z£.t\Z&Zo Z.<Dlt#>, APD15<D 

14, $)^£<APD15l£AMUftV\, 
<H2<D^jg#l> 

[0156] ±lE^^JS^^-e^s #mtt79^21©^««S21cH:, 77^##*R21b 

*WSI$82ictt, mi5^i-J;5^, ^^v ? *^§|S21bcD^jg$|S^^LfeT#^U-tt> 
[0157] mmtt^7^23(D^^-5^23d^OV^, lUH!^ &t>_hflSW23c0>0- 
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<f|30^H#l> 

[0158] ±mmmmmx}-±, mz*^m^xmn^&\^ mmmo<o^y^7z\^ 

^yy73fabftM§gn72b^#m76t : &B£:L-Xh^\ Z.<Dm&. ^Mr* 

[0159] zom&xh.^tf^— m^T^^^-Ki^a, mz&mvx&muz. 

Xh^X^^—71<D^MMU71at-^M.87(D^mB.S7b<DUM^^:&3MMt<D 

m^mm&thx^^o tfc^ot, ■&M87^{ws«fp74iju;ot. -ristrsmfa&T 

[0160] Sb^ % 0i7^^J:5^,*iK»7O*^^^73^^*bTfcJ:v\ci«># 

±RHJfi©^tSfclPI«, ^#Vt*-Kl7^TV^^tf-Kl9te, T^ffi87£i?g| 
ld*3V^±«(-r3&*>t>, Jifll^«SU4a«)-C*)0-C, 71^j«§B71at 
^m87C0^jl^87b(D^«ft®M^O^{-@Eg^tV-CV^5o Ufc#o"T\ 

^SM^APD15^#*i-^)(D^g5ih$fi^> 0 
[0161] ft*5, IH^U£V^ ^^^71 ^gmia&#*/CV>*lfc£«fc<, 3£#®71 

[0162] ±mnife(Dftmxfe, f^xTAe&mf&t&xT&jsmGo, ^T^mme2, 

&T>\ ^J*ftMM61<D±Xtf=>s<~/l'&mXftj$.£tlX\t^ 0 U>>L&/^ 
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[oi63] ^flii^xA6(05^s mm&mtmMZftz^^ftmmitmm&ttWr 
[oi64] tmrnrnmrnx^ ^m^^8o^m^.ir^m87tAPDm^T^i6t\±m 
[oi65] %mmuz, ±iM^^ a ^xi^<, tmmtui^-h^— 

jg|13t=Sriim$*5o 

[0166] PSH26W:, gj«ttWfi--«fifeUi:<Tb^V\ T/V^y^27, 27d*b©^#* 

m<Dtfnxh&\ 

[0167] -7V^Vf-Kl7. TV^*^— K19HU Ji3z&Lfd£g. «t?^<i:^<tV\ 

[0168] iB^JfcOJgttTCri, ft^^80r^ APDjB*^16fc#ffi87W»fcfc9, 
APD^^A16^m87©Ma87a^SC«t5^J^87lC*j-L-C@3£U-rV>fe 

■r^oi^xh^\ z.<dw&. -&ffi87©ie^A«iJicAPDi5S:fiit-t-tLriAv\ 

[0169] igmte^Vv^l, 23te, Rffi^©«^*ftffi«P10©*^*llZd^Rl«««>^^ 
[0170] ^ttM90±^#3£^#«{i®^c|3^^^^^v^^{-^s^«;tt77 
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[0171] ^■^fttttUi, *H*2K:^r^;^4©«EE«fi];!WU APDlSfcg* 

i&mflE£ftljtlDL-ObftV\ 
[0172] tJM£W7tfXfcet*. *6SH4«9fcP«26fc©fl^ifc<, flfctiHSEefctf^* 

[0173] mmimwtffift'vhM*. ri^^t^c 0ya.wr, ^if^ttt)J:v\ 

[0174] APD15©ftfcD^l:©«Wt>5i^¥^*^*fi^b-rfe&V\ 
[0175] APD15tfX£fiE\ ®T"^!±1^5 ! E5>WT^X.5^e>«\ ^^Si^T^J^i 

[0176] T/^DM27, 27t4J6iBfctt«9^UT2V^^|^^5J;5K:Kfli$tbTV^d^ 

[0177] OT-SrWWlft^ffil"**:*^ &&&ffi9ft\zT>zfAl&ffi%.X\^1tiiK TV 
[0178] WJL, ^EI®^#Mb^^b^^^^«^W^0m^»^^ov^TI^ 

[0179] |6»tt1S59H:|9:itJfc<"rt>J;V\ £<D$§£\ *^tfcffi&ffiffi8<Z>3**tt^#*P89& 

^t- Ai*H!iJi£6l te8M*$**tfift v \ 
[0180] H;^lelK90©=i^-7 f >i^Cl, C2, Tl^/Alfi, f68H&Z>1Ri9£>l*?8B-eW:fc<« 

^i<DKmz.mz-z>£oiz.vxh&\ 
[oi8i] T/v^yag27, 27^-rutm^if lrtiHJ^^^nri^vN. t\-m^2\z.T;vu 
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mmft-m^(2)ftm^mjbti. *>biiLmtm*>b&wzm&?\-mm87b)bz 
tt^^m^mfcm^ as) 

mmfefc (so) ±<Dm*>b&mtm?\-mm(87b) t^m^&mzmfeistim^ 
mfcm^ ( 1 5 ) ^iiofcfi;® ( 1 1 ) ft ^ -c® -az>m± ©nt©i ( 72) ^ . 

ibt^ii (72) tmmfem (so) o^ji^(87b) o^otw® a d i^^oti^ 

(M) ^<DfflcO'fig^@Eg$^fc#Jl^^^^ii:^^(17, 19) 

Sr^U lufE3fe«® (11) ^Al^b7t3fe^J:^^m$^7fe«T--£tt)fB^^^( 
15) ^i«9^mi-^^#m^i-5«^W(Do 

[2] BirfE®^(8o)tif)fe^«M(i7, i9)kte,-ffitfoiffik%mvMmmmm 
ie^h§i (2) ic^^tbSuis-^^ftfiE^a^ (2) <d rtMj ^lute^m® ( 1 d 

[3] Bt)fB^ia^(2)^, mw<Dmi®(5) mmmmzm\&istLmi*fci®(4a) tm 
mmmzm&^wi^i^fci® (4a) tmmmn (5) ^g^i-sif^^ (4b) t 

mm^mi^m^ us) m&mm (5) <o*fow (z) ^ies^ (5) ^cffliifc 

itfJ!Effl2##:g|5 (4b) ©flit ft ffi (I) k<D&& (S) £9 MfB^flc (4) ffillfctefib 
TV ^-i:£#mti-6ff ^l*fc«2<DV vf^— iS^iB^om^W (1) o 
[4] itufgli (9) (7>fl&aBflWBttlWB^ffl« (2) KgSttStU itufBlf (9) Offj l5-««ftf) 

IS^ffl^ (2) O mm*fc (4) rt ^ WUT*3«9 x 

mwd 1 m^m(8o)tmmmmw,(i7, 19) ta. mw.n(9)<D— sioRttwvcv^ 

ri£#m^-r^ft^2^7c^3(DVN-f^^-^^l5«^«^FW(l)o 
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mXTJ* (80) j&»£>fc«J, 

tfjfem (9)<D— ^CBtr|Bi^(9)^§i5{l!l^lil-r^i5OT*t^ iiiilBfeO)©- 
«5£§©i^§|g^if o1-3>»tttt W (21) ££M£;rrsr i^mti-Sft^ 
«27!;M40V^^^— 3StfB*^«^W (Do 
[6] fufB^ffl3§(2) te. fufBfS (9) 0-te^^^^tV>^<^ffjSEiti (9) (Dm&tm 

m-r^^mm^m-t^m^^ (6) 
^&<Dn,n&m*mftir%mmvmtt (23) ^him-r^t^mt-r^m^ 

ttii5^ffl^(2) ftmzmibttm^nib&zt-m^mfcmi 1 - (15) 

ttjfe^ffl^(2)rt^^tffSBmi^M^M(72)O^IJ^SEfi^ &M«C£ 
^$-&^*^(17. 19) b. 

mmmmmn, i9)^m^m2<Dmwm(74)t. 

ittjfB3fc«ffi(ii) icAMvtc^xmitiZfrzftn^&mttmPfm^i 

[8] ttjfB¥#^^(15), MfBSIltf>ii#C<7}lg(72h MiE^*M(17, 19) *3J:tfB& 

iEm2om^ii(74)^, -iffitmitittzmu mmmmmm?vm^(2) \zmu 
mm-^mm^m^ (2) (D^nm^mvtjm^m o) ©tuia-ssi 

raftf>ttTV^^i^#mti-^ft^7^|E«^m^^(Do 
[9] ff|fB^ffl^(2)te, ffi Vt<Dmn(5)b, B§M^^ftU7t^l*#:§B(4a)ill)§ 

^m^m&vmzmi*fci® (4a) » ib» (5) tzmmtzmttim (4b) t 

ftiia^^^^. (15) ft % tfjfEStP (5) © tf^tt (Z) £tftfE£8|S (5) fcHStfiUfc 
Wmm2ifWn> (4b) £>^SM:K ft ® (I) b<D&M (S) J:^ ttifB^ft: (4) M KWitfb 

nx^^^b^wmbi-^m^m^tc\^8(D^^irti^—m^m<^n^w(i)o 
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[10] . nfmWi (9) ©KTSBteiS tttWB^BBSS (2) MBBffi (9) ©KTIB— JBttttr 

is^ffl^ (2) (DSfife^ (4) ^ttjbT*3t), 
hjib^simm^ (is) « % iwaffi o) (D-mz.mrtbtix\<^b*w®Lk-rz>m 

en] ttriBis O) <D-mzmnvmtt (89) sr^u-csatt$^fcrt«i^xA (so) stjek 

Hneie o) (D-mmmm (9) stresffi O) 

^^<7>m#^^fpi-5^mi4TO(2i)^$£>^^'-r5^^^#m^-r^ff^ 

[12] ttjfB^ffl^ (2) r± % tuiBif o) (DMmzwM£ti^ft<thmm o) <Dmmtm 
&ttto&i>mn&ttirzfimxTJ>> (e) 

itutalf (9) (DfMcftjffili (9) ^»ffiK:^ffl1-*,fc5ia»»te>;h/* ttrSSif (9) <7)fiH 
JS87?>M10<DV vf ;h^>— «fc!B*M>«-7-« (Do 

[13] tmftm&(2)ymwmt&ttiia£tis tm^mt^^^n^^m^n 

)o 
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